Induction of heat shock (stress) protein 70 and its mRNA in the normal and light-damaged rat retina after whole body hyperthermia.
In situ hybridization and immunocytochemistry were used to investigate the distribution of the 70 kDa heat shock or stress protein (hsp70) and its mRNA in specific layers of the retina of adult rats at 0, 4, 18, and 48 or 50 hr after a brief whole body hyperthermic treatment. Induction of hsp70 mRNA was noted in the photoreceptor layer of the retina within 4 hr after hyperthermia. Pronounced accumulation of inducible hsp70 immunoreactivity was observed in cytoplasmic extensions of the photoreceptor cells, especially the inner segment zone which attained peak levels at the 18 hr time point. Selective destruction of photoreceptors by light damage prior to hyperthermia inhibited the post-hyperthermic rise in newly synthesized retinal hsp70. Our results suggest that the photoreceptor cell layer is the primary site of synthesis of hsp70 in the rat retina and that the greatest increase in hsp70 immunoreactivity following such a hyperthermic stress occurs in that layer. This stress response of the photoreceptors is discussed in relation to their location and function in the retina.